Background: Rheumatoid arthritis (RA) is an autoimmune inflammatory disease characterized by peripheral and symmetrical polyarthritis. It can be divided into Very Early Rheumatoid Arthritis (VERA) diagnosed up to 3 months of symptoms and late onset (Late Early Rheumatoid Arthritis -LERA), diagnosed between 3 and 12 months. Currently, it is recommended to evaluate the patient with joint symptoms as early as possible, and the first 12 weeks of manifestations represent the ideal phase for the diagnosis, favoring a better evolution of the treatment. The present study aimed to determine the prevalence of early diagnosis of rheumatoid arthritis, mean time of diagnosis and to determine possible associated factors in the municipality of Blumenau, Santa Catarina, Brazil. Methods: A cross-sectional study using the 1987 American College of Rheumatology diagnostic criteria to select patients attended at primary or secondary health care units in Blumenau, Santa Catarina, southern Brazil, in 2014. Diagnostic time was verified by self-report of the time elapsed between the onset of symptoms and the diagnosis made by a rheumatologist. To test the associations, the chi-square test, the Wald linear trend test and the Poisson regression analysis were used. Results: The mean time of diagnosis was 28 months. The prevalence of diagnosis up to 3 and 12 months was 27. 7% and 64.8%, respectively. Obesity was associated with time diagnosis in both periods. The 0-4 years category of the variable education was associated only with the period up to 12 months. Conclusion: The mean time of diagnosis was similar to the national context. Among socioeconomic factors, lower education was associated with the diagnosis of late onset RA. The anthropometric variable presented a progressive increase in the prevalence due to the longer time to diagnosis.
Background
Rheumatoid arthritis (RA) is an inflammatory autoimmune disease characterized by peripheral and symmetric polyarthritis [1] . It can be divided into Very Early Rheumatoid Arthritis (VERA) diagnosed up to 3 months of symptoms and late onset (Late Early Rheumatoid Arthritis -LERA), diagnosed between 3 and 12 months [2] . It is estimated that the disease affects between 0.5 and 1% of the adult world population. Its complications can lead to deformity and destruction of joints, due to the erosion of bone and cartilage [3] . These complications can cause severe joint damage with loss of functional capacity, so the importance of early diagnosis and immediate treatment [4] .
Currently, it is recommended to evaluate a patient with joint symptoms as early as possible, since the critical period of the first 12 weeks of manifestations represents the ideal phase for the diagnosis, favoring a better evolution of the treatment [5, 6] ,. Despite this, the world reality differs from that recommended. In Saudi Arabia, an average time of approximately 30 months was verified [7] , whereas in England, the ERAN study found a period of approximately 4 months for the diagnosis [8] . In Brazil, a study from São Paulo verified that the average waiting time between the beginning of the symptoms and rheumatologic evaluation was on average 39 months . [9] This situation could be modified with early referral to the specialist and immediate diagnosis of the disease [10] .
A Canadian study showed that younger, higher socioeconomic level and female subjects consulted more quickly with specialists, so they were diagnosed earlier [11] . Another study, conducted in Venezuela, showed a significant difference in diagnosis time between private and public health centers. This demonstrates that several factors influence the establishment of the diagnostic interval and initiation of therapy in patients with RA [12] .
The prognostic consequences of diagnostic delay may be irreversible, such as deformities and functional limitation by persistent inflammation and progressive joint damage [13] . One can also cite the presence of work incapacity [9] and for daily tasks [14] . Another consequence would be the greater refractoriness of conventional synthetic disease-modifying antirheumatic drugs (csDMARD), leading to an increased risk of immunobiological use, depending on the severity and progression of the disease [15] . This would increase the costs of drug treatment, mainly affecting the Unified Health System (SUS) [16] .
The present study aimed to determine the prevalence of early diagnosis of rheumatoid arthritis, the mean time of diagnosis and to determine possible associated factors in the city of Blumenau, Santa Catarina, Brazil.
Methods
This cross-sectional, population-based study was conducted between July 2014 and January 2015 with individuals 20 years of age or older with rheumatoid arthritis according to the American College of Rheumatology criteria of 1987, of both sexes, resident in the municipality of Blumenau, southern region of Brazil.
The formula for calculating the sample size required to estimate the prevalence of an event in a simple random sample was used considering the following parameters: 0.5% RA prevalence (1110 patients), 50% prevalence of exposure and unknown outcome, 5% sample error and 95% confidence level. The participants were recruited from all primary care centers (Unidades Básicas de Saúde -UBS), the specialty outpatient clinic and the specialty pharmacy of the municipality. Sample loss occurred when households were visited twice, once on the weekend and again in the evening, and no resident was at home, the resident had moved or refused to participate in the study on both occasions. The data collection team consisted of a local supervisor docente and 8 medical academics of the Regional University of Blumenau (Universidade Regional de Blumenau -FURB) previously trained to conduct structured interviews at home and, if necessary, by telephone. Quality control was performed in 20% of respondents, who were interviewed for the second time using a short questionnaire.
The dependent variable was the diagnostic time of rheumatoid arthritis analyzed in two periods: up to 3 months and 12 months. The independent variables were defined as: a) demographic factors: sex, age in completed years, ranging from 20 to 39, 40-49 for adults and ≥ 60 years for the erderly b) socioeconomic factors: education in years of completed study, divided into 0-4, 5-8 and ≥ 9 years, current monthly personal income in minimum wages before diagnosis of the disease categorized in the first tertile (lowest), second tertile and third tertile (highest); c) anthropometric factors: body mass index (BMI -kg / m 2 ) subdivided according to the World Health Organization (WHO) in ≤24.9 for ideal weight, between 25 and 29.9 for overweight and ≥ 30 for obesity; d) disease-related factors: total disease time in months diagnosed by the rheumatologist, categorized between 0 and 24 months and > 24 months of disease, type of medical care in the last 12 months, classified in three groups, the Unified Health System (Sistema Único de Saúde -SUS; free, public healthcare system), Public-Private Healthcare (supplementary healthcare system), and the private healthcare (fee-for-service care) defined according to the Ministry of Health (Ministério da Saúde -MS), number of consultations with rheumatologist in the last 12 months, categorized between 0 and 2 and ≥ 3 consultations, current use of cs DMARD, current use of biological disease-modifying antirheumatic drugs (bDMARD) -tumor necrosis factor inhibitors / TNFi (adalimumab, etanercept, infliximab), HAQ (Health Assessment Questionnaire), ranging from 0 to 1 (mild impairment), 1.1 to 2 (moderate) and 2.1 to 3 (severe), the presence of bone erosions in the radiography of hands; and e) labor factor: current professional situation (working, health insurance, disability retirement, retirement for time of service).
The data was entered in a system developed for this study with output in the format of the excel table and later the final file was exported to Stata 10.0 program (Stata Corp., College Station, USA). The variables of interest were analyzed for their distributions using average, standard deviation, median for continuous variables; and frequency and percentage for the categorical ones.
To test the association between symptom time and diagnosis of rheumatoid arthritis in months with independent variables, the chi-square test and, where appropriate, Wald's linear trend test were used. Then, the Poisson regression analysis was performed to verify the association of the factors studied with the dependent variable, estimating the crude and adjusted prevalence ratios (PR), the respective 95% confidence intervals and the value of p. For the input in the final model, all the variables that presented a value of p < 0.20 in the crude analysis were taken into account. The regression model adjusted for those variables that maintained the value of p ≤ 0.05 or adjusted the final model. For the inclusion of the variables in the regression model, the researchers chose sequentially to include the variables: demographic, socioeconomic, anthropometric, related to the disease and professional situation.
This research was submitted to the research ethics committee of the University of São Paulo (USP) and FURB (protocol n°.339 / 13 and 133/12, respectively) and approved; all participants signed the informed consent form.
Results
A total of 336 patients were identified. After excluding deceased patients and those who refused to participate in the study or patients without data for any variable, 296 patients were included in the study.
The majority of the sample consisted of females (83.8%) and adults (50.9%) with mean age and standard deviation (SD) of 58.1 years (SD: 11.5), ranging from 27 to 89 years. Regarding education, the majority of patients had 0 to 4 years of completed study (37.3%), with a mean of 7.7 years (SD: 4.4). Regarding the disease-related characteristics, the mean disease duration was 126 months (SD: 100), ranging from 0 to 420, mean HAQ of 1.3 (SD: 0.8) and that the majority of the population was using cs DMARD (68.2%). The majority of individuals presented overweight BMI, mean of 26.6 kg / m 2 (SD: 4.9). Regarding the factors related to the diagnosis time, it was observed that the sex variable, for diagnosis up to 3 months, prevailed among males; for diagnosis up to 12 months in the female sex. In relation to age, for diagnosis up to 3 months, preponderated in the population of 60 years or more; and for 12 months, from 40 to 59 years. Regarding education, individuals with more than 9 years of study predominated, for diagnosis up to 3 months; for diagnosis up to 12 months, the population with 0 to 4 years of study. Patients with a diagnosis established up to 3 months had income in the third tertile (highest), and for 12 months in the second tertile (intermediate). Regarding the variables related to the disease, it was observed that individuals who had a disease time of less than 24 months had a higher prevalence of early diagnosis for both periods. In addition, there was a progressive increase in the prevalence of obese individuals over time. Regarding the total number of consultations with rheumatologists in the last 12 months, the majority of patients diagnosed up to 3 months had 0 to 1 consultation, and those diagnosed up to 12 months, consumed a greater number of consultations, 4 or more (Table 1) .
It was verified in the crude regression analysis that the dependent variable up to 3 months showed a tendency of association with sex and age, whereas education only for up to 12 months. Regarding the anthropometric variable, it was observed that in the two time intervals analyzed, the BMI was associated with the category of values ≥ 30, since the longer the diagnosis, the greater the prevalence of obese individuals. The care performed by the SUS showed an associative tendency of lower prevalence with diagnosis in the very early period of the disease in relation to the private care. Patients diagnosed in both periods used fewer consultations than the reference category (2 to 3 visits in 12 months). Regarding the current professional situation, among the patients diagnosed up to 12 months, there was a trend of increasing form 11% to 34% in the health insurance in relation to the patients who remained working. Of the individuals diagnosed for up to 3 months, 16% had a prevalence of disease time greater than 24 months, whereas for the interval of up to 12 months, the prevalence increased to 57%. In the adjusted analysis, the variables sex, age, total number of consultations, time of disease and current professional situation lost power of association with both diagnostic periods, excluded from the final model. The BMI remained in the final model in the two periods represented by the obesity category, respectively, with a prevalence of 23% and 107% higher in relation to the ideal weight patient. The variable education remained in the model for the diagnosis period up to 12 months, with 59% higher prevalence in the category of 0-4 years of study. (Tables 2 and 3) .
Discussion
The present study observed that the mean time from onset of symptoms to diagnosis was 28 months. The prevalence of the diagnosis of very early rheumatoid arthritis was 27.7%, whereas in the late initial period it was 64.8%. Although the majority of the patients received the diagnosis up to 12 months, the others presented a great diagnostic delay, which increased the mean time of diagnosis of the disease.
The research identified that the lower educational level of the patient was directly related to the diagnosis later than 12 months. Also, there was a progressive increase in the prevalence of obesity between the diagnostic periods.
Previous studies conducted in other Brazilian cities showed a diagnostic time of approximately 8 [17] , 12 [18] and 39 months [9] , showing that the present study is within the national intervals, and presented similarity to a study in Brasília, whose time was 27 months [19] . The international literature offers a variety of data, such as a mean time of 6 months in European countries [20] , 30 months in Saudi Arabia [7] and up to 33 months in Colombia [21] . These data show that there are contributing factors for the diagnostic time that differ according to locality. The prevalence of patients diagnosed in the first 3 months of the symptoms is in line with both national (35.3%) [17] and international data, which show values of 1-50% [22] and 32-38% [23] . The prevalence found in the period was found to be better than that found in Sri Lanka (0.7%) [24] , but worse than that found in Uruguay (45%) [25] and Norway (50%) [26] .
Possible association factors with RA diagnosis time, including social and demographic profile, were analyzed. It was observed that the sex and age of the patients were not related to the dependent variables, as was found in studies carried out in Belgium [27] , Norway [26] and England [28] and contrary to a Canadian study that states that women and younger individuals have less diagnostic time [29] . In the present study, patients with less years of study had a later diagnosis, this data contradicts Venezuelan and Canadian literature, where there was no association with this variable [12, 30] . This may occur due to the possible relationship of lower education and income; and consequent greater use of the public health system, which generates more waiting for consultation with a specialist. In Blumenau, this waiting time for consultation is up to 2 months (unpublished data).
It is known that obesity is a frequent condition in patients with RA [31, 32] . According to the present study, when we compared patients with a later diagnosis in relation to the very early, they were more strongly associated with BMI. For the authors' knowledge, this is the first article to demonstrate this association and should be confirmed in the future research. As justification, it is suggested that patients with greater time to diagnosis have more difficulty controlling the disease and therefore use more drugs, such as glucocorticoid, which may influence the weight gain [33] . The result could also occur due to a more advanced disease, which leads to greater disability, favoring the sedentary lifestyle and increased BMI of the patient. As for the time of disease, an average of 126 months was found, higher than that found in another Brazilian study that was 92 months [34] . There was no statistical association between diagnosis time and disease time, but patients with a recent disease had an earlier diagnosis, whereas patients with a longer disease period (> 2 years) had a later diagnosis, as observed in international studies [22, 35] .
The symptoms of RA can be initially attenuated with symptomatic drugs, however, the specific treatment for the disease is done with cs DMARD and, when they do not achieve adequate control of disease activity, TNFi drugs, which are bDMARD medications [36, 37] . In this study, there was no significant association in the use of cs DMARD and / or TNFi and time to diagnosis. Despite this, it was possible to observe that patients diagnosed up to 3 months would have less need to use cs DMARD when compared to those diagnosed up to 12 months. This finding was also found in the Leiden cohort (Netherlands), stating that there was a higher remission rate without the use of cs DMARD in patients evaluated within 3 months [5] . Regarding the use of TNFi, in earlier diagnosis, there would be less need to use, as found in an Italian study [22] .
In the present study, patients had an average of 3.4 consultations in the last year with a rheumatologist, similar to the national data [16, 38] . No statistical association was found regarding the number of consultations with rheumatologists in the last year and the diagnostic interval. However, it was observed that when the diagnosis was made within 3 months, patients consumed fewer visits in the last year compared to those diagnosed within 12 months. This is probably due to better control of the disease when diagnosed earlier, requiring fewer consultations during the year.
It was seen that as the time to diagnosis increased, the prevalence of patients with an intermediate or worse HAQ also increased, although there was no association with the dependent variable. A study conducted between 2007 and 2009 with 1795 patients also showed that individuals diagnosed earlier were able to maintain lower values of HAQ in their follow-up [22] . Non-association could be attributed to a smaller sample of patients when compared to the other variables.
The presence of radiological alterations in hands was observed in the majority of the patients, a result that may have occurred because most of the patients in the sample had more disease time and therefore the availability of resources was more precarious than the ones we have currently, and could favor greater joint damage. In addition, it was initially observed that the later the diagnosis, the greater the prevalence of erosions in the patients hands, as evidenced in a work performed with patients in the state of São Paulo [39] .
The results showed a trend that the later the diagnosis, the lower the prevalence of patients being able to retire due to length of service. Brazilian literature confirms this information when it cites that the delay in diagnosis increases the individual's incapacity to work [9] . Regarding the type of care, most of the patients in the sample used the SUS in the last year. In spite of this, there was a tendency of a higher prevalence of the diagnosis of very early RA in the private service when compared to SUS of the order of 13%. As justification, it is assumed that individuals diagnosed earlier would have a higher economic level to obtain faster service.
Some limitations should be considered in this research. The transversal design of the study makes it impossible to determine cause and effect between the exploratory variables and the outcome. Based on the obtained results, the possibility of characteristic reverse causality in cross-sectional studies is highlighted. Other factors to take into account concern the possibility of memory bias in collecting some information attenuated by the common feature of RA being a chronic injury. The agreement between the answers of the first and the second questionnaire including the dependent variable was 82% (unpublished data). 
